Summary Patients with breast cancer treated with MPA often report an improvement in appetite. Similar appetite stimulation is seen in patients treated with some corticosteroids, but MPA has a potential advantage over these drugs in that it does not exert a catabolic effect. MPA (100 mg tds orally) has therefore been compared with placebo in 60 patients with advanced malignant disease. Twenty-one patients in the MPA group and 20 in the placebo group were receiving chemotherapy. Patients were treated for 6 weeks and were assessed at weeks 0, 3 and 6 for appetite, energy, mood and pain using visual analogue scales. Nutritional status was assessed by the measurement of serum proteins and anthropometrics. Karnofsky score was recorded as a measure of performance status.
A double blind placebo controlled trial of medroxyprogesterone acetate (MPA) There was a significant improvement in appetite in the MPA group between weeks 0 (pre-study) and 3 (P = 0.0002) and 0 and 6 (P = 0.015). There was no significant improvement in appetite in the placebo group. Supporting this finding was the significant increase in serum thyroid binding pre-albumin and retinol binding protein in the MPA group between weeks 0 and 3 and 0 and 6 (P = 0.023 and P = 0.039 respectively). These two parameters showed no significant change in the placebo group. There was no change in anthropometric measurements, weight, performance status, energy, mood or pain in either group. These data indicate that there was a significant increase in appetite in anorexic patients with advanced cancer treated with MPA which was reflected in increases in rapid turnover proteins reported to reflect nutritional status. However, this apparent increase in appetite did not result in improved weight, performance status, energy levels, mood or relief of pain. Further studies to investigate the effect of higher doses of MPA are indicated.
Anorexia is a debilitating symptom commonly experience by cancer patients (Theologides, 1977) . It is a component of protein-energy malnutrition which is associated with a poor prognosis, reduced response to anti-neoplastic therapy and a reduced quality of life (Holmes & Dickerson, 1987) . In a study of 126 cancer patients receiving chemotherapy or radiotherapy Padilla et al. reported that appetite and the ability to eat were the most important factors in the physical aspects of the patients' quality of life. These factors were more important in determining quality of life than the ability to work, physical strength or sexual satisfaction (Padilla, 1986) . The background to this often profound loss of appetite and the weight loss that accompanies cancer is complex and agreement on the underlying mechanism has not been reached (Bernstein & Symundi, 1980) . Psychological, emotional or physiological factors due to the disease and treatment may initiate or worsen anorexia, but as the disease progresses it is usually the cancer itself that is the main cause of the anorexia (Theologides, 1977) . In advanced cancer, persistent and profound loss of appetite can present a management problem. Steroids have been shown to increase appetite but prolonged administration often causes unwanted side effects to the patient.
Medroxyprogesterone acetate (MPA) is a synthetic derivative of progesterone used in the treatment of advanced breast cancer, endometrial and prostatic cancer (Formelli et al., 1982) . It was noted that in the treatment of advanced breast cancer with large doses of MPA (1-1.5 g/day), women experienced an increase in body weight associated with an improved appetite (Pannuti et al., 1982) . The increase in body weight was found to be the result of the anabolic effect of the drug. This gives MPA an advantage over prednisolone which has been used in the past to stimulate appetite in that it does not cause catabolic side-effects in the patient. Side-effects of MPA are infrequent and dose related and include hypertension, fluid retention, diabetogenic effect and the development of a moon shaped face. The muscle wasting and myopathy which are major problems when using long term cortico- (Goodinson, 1987a) . More recently a number of studies have investigated the use of biochemical testing in nutritional assessment, with particular reference to plasma proteins (Mullen & Torosian, 1981; Inglebleek et al., 1975; Carpentier et al., 1982; Ota et al., 1985; Thean et al., 1988; Weisberg, 1983) . Those proteins most commonly utilised are serum albumin (ALB), transferrin (TSN), thyroxine binding prealbumin (TBPA) and retinol binding protein (RBP). Of these TBPA and RBP have consistently proved the most sensitive in reflecting a decreased protein intake and are the first to show an increase after nutritional therapy. The sensitivity of these two proteins over ALB and TSN is related to their short biological half-lives (RBP 12 h, TBPA 2 days, TSN 10 days, ALB 20 days) and rapid rate of synthesis when protein intake is improved. The measurement of nitrogen balance has been used to determine protein balance in the body (Wollard, 1980) . This investigation requires a detailed, accurate record of dietary intake over a 24 h period, and the collection of 24 h urine sample. Nitrogen input can be estimated from the dietary record and total urinary nitrogen output from urinary urea and creatinine. Accurate estimates of nitrogen balance are therefore dependent on patient compliance. The use of visual analogue scales (VAS) to quantify subjective feelings such as appetite is well recognised and has been validated (Aitken, 1969) . As an instrument they allow a measurement of changes in subjective feelings within individual patients over a set time. These scales have been validated for reliability, between subject reliability, test-retest reliability and validity by Silverstone (1982) .
A Karnofsky performance score which objectively measures physical performance and dependence on a 100% scale can be used to assess a patient's general well-being at entry into the study and at subsequent assessments (Karnofsky & Burchenel, 1949) . Although there has been some debate of the reliability of the scale (Schag et al., 1984) it is the most widely used by Clinical Oncologists and has been proven to correlate significantly with prognosis in a wide range of tumours (Slevin & Staquet, 1986 At entry into the study and after 3 and 6 weeks patients were assessed for appetite, energy, mood and pain using visual analogue self assessment scales (VAS) . The VAS scale used in this study to measure appetite was as follows, 'How would you describe your appetite on average lately?' At one end of the 100 mm line was written, 'very poor, I rarely enjoy my food these days' and at the other, 'I have a very good appetite these days'. The patient was then asked to mark the VAS at the point which they considered to be appropriate to their appetite sensation at that time. Figure   la The results for all parameters are shown in Table II for the MPA treated group and in Table III There were no differences between the two groups in nausea, vomiting, diarrhoea, stomatitis or breathlessness.
Discussion
These data show a significant improvement in appetite as measured by visual analogue scale in those patients receiving MPA, between weeks 0 and 3 (P = 0.0002) and 0 and 6 (P = 0.015), and that this improvement was accompanied by a significant increase in serum TBPA (P = 0.023) and RBP (P = 0.039) over the same 6 week period. In contrast there was no change in appetite, TBPA or RBP in the placebo treated group. Measurement of appetite in this study was carried out by patient self-assessment. Patients often overestimate their appetite (Wesdorp et al., 1983) which can lead to unrecognised anorexia. However in this study changes in appetite were measured within patients and not between patients, and patients thus acted as their own controls. It was however not possible to determine whether the improvement in appetite in the actively treated arm was associated with an increased dietary intake as portion sizes were not assessed.
Serum proteins have been reported to be useful in the early detection of protein energy malnutrition (Inglebleek et al., 1975) . Using any of the protein indicators measured, the range for the patients in this study was lower, or towards the bottom of the normal range, of a healthy population, indicating decreased production of these proteins. There are, of course, numerous other reasons why concentrations of these proteins would be lowered in this group of patients (Mullen & Torosian, 1981) , but a decrease in levels of all four is strong evidence for a decrease in production by the liver. The two proteins generally regarded as being most sensitive to decreased protein intake, TBPA and RBP, appeared to be the most sensitive in this study. Plasma levels of both of these are known to be influenced by other factors such as circulating thyroid hormones and iron deficiency in the case of TBPA, and deficiencies in vitamin A or trace metals for RBP (Mullen & Torosian, 1981; Goodinson, 1987b) . Indeed a decreased level of RBP can be returned to normal by the administration of vitamin A if that is the underlying deficiency (Muto et al., 1972 * 24 h urine sample. A decision was taken in the planning of this study to carry out a basic evaluation of nitrogen intake through dietary recall and of urinary nitrogen by collection of 24 h urine. This was done in order to reduce the demands made on patients involved in the study and also because the specialised equipment and training required to carry out a comprehensive nitrogen balance evaluation were not readily available. Indeed the data collected were inadequate and unfortunately not useful for analysis. Such an investigation would not be attempted in this group of patients in future studies.
Both arms of the study contained a high proportion of patients with oat cell lung cancer, most of whom were receiving chemotherapy. Results show that these patients reported a similar improvement in appetite in both arms of the study, suggesting that in this group of patients a response to chemotherapy alone results in appetite improvement. This masks any effect that may be exerted by the MPA. The use of MPA 100 mg tds to improve appetite and weight in patients with oat cell lung cancer may not be appropriate, or a larger dose may be required. The remainder of the patients in the MPA group showed a dramatic improvement in appetite, TBPA and RBP. These parameters were unchanged in the group of patients with other tumours who were receiving placebo.
Although this study demonstrates an improvement in appetite and short half-life protein markers in patients treated with MPA there was no improvement in either weight, energy levels, Karnofsky performance score, mood or albumin levels. It was believed that an improvement in appetite would contribute to an improved quality of life of patients which would be reflected in the visual analogue scale assessment of mood and energy levels, but this was not found. It may be that the use of this type of assessment is not sensitive enough in this situaiton to detect any changes that may occur, and a more comprehensive assessment, such as the Hospital Anxiety and Depression (Zigmond & Snaith, 1983) scale or Rotterdam symptom checklist (De Haes et al., 1990 ) may be more appropriate. Both groups of patients lost weight over the study period. It seems reasonable to suggest that as there was no increase in the longer half-life proteins (ALB and TSN) over the 6 week study period, a stabilisation or improvement in weight would be unlikely to result quickly from prolongation of treatment at this dose.
In summary this study is the first to demonstrate an improvement in appetite and nutritional protein markers in patients receiving MPA 100 mg tds compared to placebo. The improvement in appetite did not result in an improvement in weight, longer half-life proteins, performance status, mood, energy levels or relief of pain for the patient. It is possible that this may be achieved by using larger doses of MPA than that used in this study, or by prolonging the treatment period. Further studies to investigate the effect of larger doses of anabolic steroids in specific groups of patients are now needed.
Inherent in carrying out such a study in this group of patients is that their clinical condition may deteriorate during the study period requiring withdrawal and incomplete collection of data. It must be emphasised that the selection of suitable patients as well as specific choice of instrument for measuring changes are of crucial importance when carrying out such research.
